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[Abstract]

Recently, Live-commerce is one of the services that are growing rapidly with untact service by COVID-19. Live-commerce
includes a real-time service and Video On Demand(VOD) service about past broadcasts. In this paper, we propose video
summarization technique using Deep Learning for providing summarized video including main contents such as product
information or events and so on. This is for offering high impact of past broadcast. After multi-modal information composed of
Audio, image, text is analyzed by Deep Learning, we extract impact score per section about each multi-modal information. Section
with high impact score is selected by summing each multi-modal score. It reduces the editing time and costs required for
summarizing video so that retains proper timing by creating the effective summary video containing characteristics of

Live-commerce automatically.
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Fig. 1. Video summarization flow by multi-modal
information analysis
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Table 1. Impact scoring example per video section

Seaiien Sltart Audio Image Text Total
Time(s) | Score Score Score Score
10 0.6 0 0.5 1.1

a 1 0.6 0 05 11
12 0.1 0 0.5 0.6

o 13 0 0.2 0.5 0.7
14 0 0.5 0.5 1

¢ 15 0 05 05 1

E 2. Elol B5 o4, 71EA X8 5 HE MuF ofAl(2c]2
KSR : 0.5, OlO|X| JkEX| 1 1.5, HIAE J1EA| 1 1.0)
Table 2. Image score rescoring about Table 1. example

(audio weight : 0.5, image weight : 1.5, text
weight : 1.0)
Sesiien Sf[art Audio Image Text Total
Time(s) | Score Score Score Score
10 0.3 0 0.5 0.8
a 11 0.3 0 05 08
12 0.05 0 0.5 0.55
o 13 0 0.3 0.5 0.8
R 14 0 0.75 0.5 1.25
15 0 0.75 0.5 1.25
V. d ¥
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Table 3. Sample Online review sample data for sentiment
analysis[9] (The contents of table were written in
korean because dataset was derived in korean)

Review Lable

Aol M2 A opoll @ T ek el Negative
MZEECt M A o[ B X| elote Negative
MAHA o EUC Y Ol 2 HeET Positive
135.. &l77| o 82t MAb ol @ Positive

E 4. Naver sentiment movie corpus M ZH|0[E{[10]

Table 4. Sample data of Naver sentiment movie
corpus[10] (The contents of table were written in
korean because dataset was derived in korean)

Review Lable
o|A| H=stof? Negative
Aok R A AgSUCH Positive
£ 3slo| 22to| OOH Negative
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~ A A —
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7
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f
i /
0818 /
/
/
r}‘
087
Accuracy

O 8. Binary classification B2 && Ji=
Fig. 8. Binary classification model training graph
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(a) Score : 0.89 (b) Score : 0.78

esr 'sn 4i

: 'i.. \ifn‘

(d) Score : 0.06 (e) Score ; 0.03 (f) Score : 0.09

d8 10. 2L AHEZTH (a) =2 E9 34 (230 1 0.89),
(o) OIHIE E3kg (A30] : 0.78), () REAE! (270
10.79), (d) et 381 (& i01 1 0.06), (o) gt =M
2 (&30 1 0.03), (f) Lt A 3 (230 : 0.09)

Fig. 10. Audio spectrogram, (a) ngh pitch voice (score :
0.89), (b) Event sound (score : 0.78), (c) Laugh
sound (score : 0.79), (d) General voice 1 (score
: 0.06), (e) General voice 2 (score : 0.03), (f)
General voice 3 (score : 0.09)

E 5 QC|2 A30f J|g £ 72 25
Table 5. Extraction of important video section based on
the audio score

(a) Score :0.74

a8 1. g321 &
Fig. 11. Detection of Face and hand

(b) Score : 0.55

ol4| 2z}

(c) Score : 0.05

E 6. o[o|X| A30] 7|t F 72t FF
Table 6. Extraction of important video section based on
the image score

Start Time(s) | End Time(s) | Image Score | ref.

828 838 0.59 Hand close—up
2542 2562 0.95 Face close-up
2791 2810 1.0 Face close—up
3405 3408 0.57 Face close—up
3409 3413 0.49 Face close—up
3418 3426 0.49 Face close-up

Start Time(s) End Time(s) Audio Score
14 19 0.94
81 84 0.85
959 963 0.97
1928 1932 0.97
3755 3758 0.85
3761 3765 0.87
3811 3814 0.82
3835 3840 0.88
3849 3853 1.0
3859 3862 0.85
3934 3937 0.83
3979 3982 0.84
4010 4014 0.83
4078 4081 0.93
4202 4205 0.83
4211 4214 0.84
4279 4285 0.89

5-2 Close-up score £4

T8 Close—up score 4= 913 9742 shot T2
wEIiTh 2y 1 A ‘ﬂfﬂr%k | i3
M shot 1‘555“3} Ti FhdEt T+

o)

st |

do= Hdegh —? JJr &= 74;0]"*‘*] ARg-gict 7132
dollA QM| d=w o] o A7F ad 7R
Close—up score”’} Et}

a7 1104 o) =ZdY t¥] a), b) ZdY2] Close-up
score’} =2 AAE d=7) 0] 14% bounding box<]
715 ARste] Close-up scoreE AHE3dh  ®6S
Close-up scores 7|02 4t 77+ 53 Aot}
O 77 T2 AFe] HAS &5 viEr BoFA,
A=l Adete & AFS A8 Bl ddshs 711
o] AeE Tt
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E 7. HAE AZ0| 7|HF Fe 7 &
Table 7. Extract important video section based text

score(The contents of table were written in
korean because STT result was derived in

korean)
Start End Text i
Time(s) |Time(s) | Score )
O 20 M3 SUls 0| £
o E = A= =2 A0 AR EA|
M =L g FUb M5 X2 e
932 942 0.98 Az Zho| HE o Zzmc) 1Y

O|A2 I'm from gto} 7HA! == U=
7|cke| 3 AEHCk
gl Qe:i EEE °|'—T,— )\Aj-l = L-I_?_L‘l'
’:74[5},
ot Il M7t @AM B AU 7
oA M E= 37t ZHEo] oS my
1803 1812 0.98 ZHEX| doj mf 2 &S| AFSSHAIH
ZX2 MME 2= OPc AZAl o
M7t A LI E
sHd=dl XIg ol _’E% Aed o
ofl i) 2 ZiC| M S of st ZEALEH Ch
o2& MM = N3 X|ZF b &H| = oF
S MERZ HU =8| oL
ofl A Z ARZSl FAIHA oA of &
I 5 Ho|3Y &t AMGHEN L
LA oz = AN IX| = HE
3198 3206 0.99 5| Zol Fol7|7t £2 A0l OIF
oM E XM= S| OI"“E-IE}I'_R
L2 oA cHA| SHH SS7p 24
3219 3227 0.99 HoiFHM Z22|E{7} {5 ofsctn
s F =02
Wl Foll 7tM 17| AL EA|D 22|10
4172 4191 0.98 22|10 12|10 22 & 28 ofo|1m
Atsict Atsic) Y5t BAO 2

1481 1488 0.98

2595 2602 0.99

2801 2812 0.98

How ‘emry ‘Fohsh g A
= Gol i Fgo] F2 A4HA,

2 71 AL 98l 5-1, 5-2, 5-30014 =EFH 2510
£ 5 Aol vkt 73S Al 3 A8 A
Fe] Adzele A4S 93 AT = 1529] oAU Fo
=393, HFH o= ¥ 83 o] 8 Frlo] EEH

al

I 8. ':"'E|E':" X-IA 6I— L% %?_ 3‘<_|7< ook ‘_FUI‘ 7<7<

Table 8. Extraction of final important video section using
summing each multi-modal score

Start Time(s) End Time(s) Total score
2541 2549 2.190668
2551 2554 1.960668
2558 2563 2.010668
2791 2800 2.032435
2802 2811 2.059396
3763 3766 1.904056
3851 3854 1.889339
4098 4123 1.91494
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THE FE39
F# 9+ Close-up score?] 77} 2ud o] F&4 +-
ﬂgi o 124 2 ﬁizm ‘"TL7}°ﬂ Eﬁ?fL ﬁ‘:’ﬁ”"] =obA
e

= o

=
=3
ZEYE FYHOR WeATA, 2116 Jolel FA F

=
= 5 B me) gokie A4 S 29t 53] Sound
score?] 7RIS %Y A5 W Tl zdagﬂg olMlE &
= AR EYEE Eol7] fdl FolE ATATIE v
ZES Y T Sho|HA v s Se] HE 9 W 8
Bo] gty or gokie whdE= s o 4 Slsirk

B9 HEZE HpE UIEA| = T T o U F
Positivity score 7+&%| : 1.0, Close-up score 7F&4] :
2.0, Sound score 7F&X| 1 1.0 )
Table 9. Extraction of final important video section after
controlling score weight per multi-modal score
(Positivity score weight : 1.0, Close-up score

weight : 2.0, Sound score weight : 1.0 )

M

Start Time(s) End Time(s) Total score
2541 2554 3.000668
2558 2563 2.960668
2790 2800 3.032435
2802 2843 2.869396

g 12, 29 Q9o Zot Zae] (RIF =@l : Start time(2541),
End time(2554), @EZ =2 : Start time(2790),
End time(2800))

Fig. 12. Frame of Table 9 result(Left frame : Start
time(2541), End time(2554), Right frame : Start
time(2790), End time(2800))
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Elofid 7|ut HE| DT B 22 28820 HHMA YA 2of |

10, HE|ZE M4 J1EX| = T 3E 29 72U FF ( 5-5 G4 ook ANt o|H HILH|
Positivity score 7F&%| : 1.0, Close-up score 7}5%] :
1.0, Sound score 75X : 2.0 )

Table 10. Extraction of final important video section after

kH

B A5o] Ao} Zhou et al. A 08 QoFs AE )
5

controlling score weight per multi-modal score W3FRTE I8 14 Zhou et al. BHAE AL&3F Axtz A
(Positivity score weight : 1.0, Close-up score 9] 7k AN S W HWAlo]y] ufio At Tk
weight : 1.0, Sound score weight : 2.0 ) A8 o} Vision AHTF ALgsl= kA2 A543 &

Start Time(s) End Time(s) Total score A7 2 glo| BAH A Al EAJo] REZEc), vhd, 2 o]

15 20 2.705756 7] A= 29 169} o] ere AR Ao s APAtet

1464 1467 2.556795

2543 2548 2.610668

3755 3761 2.644056

3762 3766 2.774056

3836 3841 2.759339

3850 3854 2.889339

3860 3863 2.569339

3980 3983 2.612107

4056 4059 2.524891

4079 4082 2.657875

4099 41083 2.51494

4125 4131 2.577134

4213 4216 2.59439

4280 4286 2.537207

J8 14, Zhou et al. HAIS] PAF QoF ME Zaf|g|
Fig. 14. Sample frame of video summarization using
method of Zhou et al.

i

a8 13, E 10 29 Zot Zaflel (Y% =22 © Start time(15),
End time(20), 2% =Zzi|¢! : Start time(4280), End
time(4286))

Fig. 13. Frame of Table 10 result(Left frame : Start
time(15), End time(20), Right frame : Start g - .
time(4280), End time(4286)) 38 15. 2 =2 o=z Q05 Halo| ME =ae

Fig. 15. Sample frame of video summarization using
method of this paper

1405 http://www.dcs.or.kr



C| X" 2El &5 =&X|(J. DCS) Vol. 22, No. 9, pp. 1397-1407, Sep. 2021

o T R

Timel |
00:00 18:00
Zhou et al.} a— -
(@) (b)
Ours|m=
(c) d (o)

O 16. A gnf AE mof JaofAMel Ft7E =& Hla ((a) gt
HE (12:43 ~ 12:45), (b) Ltk HE (17:40 ~ 17:41),
(c) 2AAMY, 2= (00:16 ~ 00:18), (d) ME &Ml AlA
(13:52 ~ 13:56), (e) OIHIE (16:01 ~ 16:03))

Fig. 16. Comparison of section extraction from the first
product sales video ((a) general comment (12:43
~ 12:45), (b) general comment (17:40 ~ 17:41),
(c) greeting, clap (00:16 ~ 00:18), (d) detail trial
performance of product (13:52 ~ 13:56), (e)
event (16:01 ~ 16:03))
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